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Introduction 
%UDFKLDULD KXPLGLFROD LV D SHUHQQLDO DQG VWRORQLIHURXV
IRUDJH JUDVVZLWK H[FHOOHQW DGDSWDWLRQ WR LQIHUWLOH VRLOV
DQG ZDWHUORJJLQJ 3URGXFHUV LQ QRUWKHUQ %UD]LO KDYH
EHFRPH LQWHUHVWHG LQ WKLV VSHFLHV HVSHFLDOO\ DIWHU WKH
GHJUDGDWLRQRIODUJHDUHDVRIORZO\SHUPHDEOHVRLOVVRZQ
ZLWK%EUL]DQWKDFY0DUDQGXZKLFKLVKLJKO\ LQWROHU
DQWRI VRLOZDWHUORJJLQJ $QGUDGHDQG9DOHQWLP
+RZHYHU VLQFH RQO\  FXOWLYDUV RI % KXPLGLFROD DUH
UHJLVWHUHG LQ%UD]LO 0DSD WKHUH LVDQHHG WRGH
YHORS QHZ FXOWLYDUV DGDSWHG WR WKH UDQJH RI HQYLURQ
PHQWDOFRQGLWLRQVH[SHULHQFHG5HFHQWO\(PEUDSD%HHI
&DWWOH REWDLQHG LQWUDVSHFLILF K\EULGV RI % KXPLGLFROD
WKDWQHHGWREHHYDOXDWHGDJURQRPLFDOO\DLPLQJDWVXE
VHTXHQWJUD]LQJWULDOVDQGIXWXUHUHOHDVHV7KHREMHFWLYH
RI WKLV VWXG\ ZDV WR HYDOXDWH DQG VHOHFW DSRPLFWLF DQG
VH[XDOK\EULGVRI%KXPLGLFRODXQGHUWKHHQYLURQPHQWDO
FRQGLWLRQV RI WKH VWDWH RI $FUH LQ ZHVWHUQ %UD]LOLDQ
$PD]RQ
Methods 
7KHUHVHDUFKZDVFRQGXFWHGDWWKH([SHULPHQWDO6WDWLRQ
RI(PEUDSD$FUHLQZHVWHUQ%UD]LOLDQ$PD]RQ)RXUWHHQ
VH[XDO DQG DSRPLFWLF K\EULGV RI% KXPLGLFROD DQG FY
7XOO\ZHUHHYDOXDWHGLQDUDQGRPL]HGEORFNGHVLJQZLWK
UHSOLFDWLRQVLQSORWVRIP7KHVHK\EULGVZHUHSUH
YLRXVO\HYDOXDWHGDQGVHOHFWHGIURPDVPDOOSORWH[SHUL
PHQW ZLWK  K\EULGV DW &DPSR *UDQGH 06 %UD]LO
)LJXHLUHGRHWDO
7KHK\EULGVZHUHSODQWHGE\VWRORQSLHFHV LQ'HFHP
EHU  DQG DIWHU HVWDEOLVKPHQW SORWVZHUH VWDQGDUG

BBBBBBBBBBB
&RUUHVSRQGHQFH*LVHOOH0DULDQR/GH$VVLV(PEUDSD$FUH
5RGRYLD%5NP&DL[D3RVWDO5LR%UDQFR&(3
$&%UD]LO
(PDLOJLVHOOHDVVLV#HPEUDSDEU
L]HGZLWKFXWVLQ$SULODQG-XO\7KHH[SHULPHQWDO
SHULRGZDV1RYHPEHUí-XQHZLWKKDUYHVWV
LQWKHGU\VHDVRQDQGLQWKHUDLQ\VHDVRQ7KHDJUR
QRPLFWUDLWVHYDOXDWHGZHUHWRWDOGU\PDWWHU'0\LHOG
DQG OHDI'0\LHOG REWDLQHG DIWHU GHWHUPLQLQJ WKH SHU
FHQWDJH RI OHDYHV LQ WKH VDPSOHV $GGLWLRQDOO\ FUXGH
SURWHLQ &3 QHXWUDO GHWHUJHQW ILEHU 1') DFLG GHWHU
JHQW ILEHU $') DQG OLJQLQ FRQFHQWUDWLRQV ZHUH RE
WDLQHG IURP-XO\DQG-XO\KDUYHVWV GU\VHD
VRQ DQG -DQXDU\0DUFK DQG1RYHPEHU  KDUYHVWV
UDLQ\VHDVRQ
7KH GDWDZHUH SURFHVVHG XVLQJDPL[HGPRGHOPHWK
RGRORJ\ LQ WKDW YDULDQFHVZHUH HVWLPDWHG E\ UHVWULFWHG
PD[LPXPOLNHOLKRRGDQGJHQRW\SLFYDOXHVZHUHSUHGLFW
HG E\ WKH EHVW OLQHDU XQELDVHG SUHGLFWLRQPHWKRGV ,QL
WLDOO\RQHDQDO\VLVSHUKDUYHVWZDVUXQWRYHULI\WKHH[
LVWHQFH RU QRW RI KHWHURJHQHLW\ RI UHVLGXDO YDULDQFHV
$IWHUZDUGV DQDO\VLV RI WKH GDWD LQFOXGLQJ DOO KDUYHVWV
ZDV FRQGXFWHG VLPXOWDQHRXVO\ 3KHQRW\SLF GDWD ZHUH
PXOWLSOLHGE\KLKJDVSURSRVHGE\5HVHQGHHWDO
ZKHUHKLLVWKHVTXDUHURRWRIKHULWDELOLW\LQKDUYHVWLDQG
KJ LV WKHVTXDUH URRWRI WKHPHDQRI WKHKHULWDELOLWLHV LQ
DOO KDUYHVWV7KH VLJQLILFDQFH RI YDULDQFHVZDV YHULILHG
E\DQDO\VLVRIGHYLDQFH5HVHQGHHWDO*HQRW\SHV
ZHUHUDQNHGRQDVHOHFWLRQLQGH[LQZKLFKWKHSUHGLFWHG
JHQRW\SLF YDOXHV ZHUH VWDQGDUGL]HG DQG WUDLWV UHFHLYHG
GLIIHUHQW ZHLJKWLQJV WRWDO '0 \LHOG ZDV ZHLJKWHG E\
OHDI'0\LHOGE\1')E\DQG$')E\
7KHRWKHUWUDLWVZHUHQRWLQFOXGHGLQWKHVHOHFWLRQLQGH[
RZLQJWRODFNRIJHQHWLFYDULDELOLW\
Results and Discussion 
7KHUH ZDV JHQHWLF YDULDELOLW\ IRU WRWDO '0 \LHOG OHDI
'0\LHOG1')DQG$')7DEOH7KHODFNRIJHQHWLF
YDULDELOLW\ IRU &3 DQG OLJQLQ FRQFHQWUDWLRQV SUHYHQWHG
VHOHFWLRQRIK\EULGVEDVHGRQWKHVHWUDLWV7KHUDQNLQJRI
JHQRW\SHVZDVLQIOXHQFHGE\KDUYHVWVLQFHWKHYDULDQFH
*0/GH$VVLV&%GR9DOOH&06GH$QGUDGHDQG-)9DOHQWLP

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RIJHQRW\SH[KDUYHVW LQWHUDFWLRQZDVVLJQLILFDQWIRUDOO
WUDLWV (VWLPDWHV RI KHULWDELOLW\ LQ WKH JHQRW\SH PHDQ
ZHUHPRGHUDWHWRKLJKIRUWRWDO'0\LHOGOHDI'0\LHOG
DQG1')EXWORZWRPRGHUDWHIRU$')7KHUHPDLQLQJ
HVWLPDWHVZHUHQRWVLJQLILFDQWO\GLIIHUHQWIURP]HUR7KH
JHQRW\SLF FRUUHODWLRQV EHWZHHQ KDUYHVWV ZHUH ORZ WR
PHGLXP IRU WRWDO '0 \LHOG OHDI '0 \LHOG 1') DQG
$') LQGLFDWLQJ QR KLJK FRLQFLGHQFH RI WKH EHVW JHQR
W\SHVLQDOOKDUYHVWVZKLFKUHLQIRUFHVWKHLPSRUWDQFHRI
LQFOXGLQJ WKHHIIHFWRIJHQRW\SH[KDUYHVW LQ WKHPRGHO
7DEOH$FFRUGLQJWRLQGLYLGXDOUHSHDWDELOLWLHV
  DQG  KDUYHVWVZRXOG EH UHTXLUHG WR DFKLHYH D
GHWHUPLQDWLRQ FRHIILFLHQW RI  LQ WKH SORW HYDOXDWLRQ
RISHUPDQHQWSKHQRW\SLFYDOXH IRU WRWDO'0\LHOG OHDI
'0\LHOGDQG&31')$')DQGOLJQLQFRQFHQWUDWLRQV
UHVSHFWLYHO\7KHH[SHULPHQWFRQGXFWHGKDVKLJKDFFXUD
F\IRUWRWDO'0\LHOGOHDI'0\LHOGDQG1')PRGHUDWH
IRU$')DQGORZDFFXUDF\IRU&3DQGOLJQLQ7DEOH

Table 1.  (VWLPDWHVRIJHQHUDOPHDQPJHQRW\SLFYDULDQFH9JYDULDQFHRIWKHJHQRW\SH[KDUYHVWLQWHUDFWLRQ9JKPHDQJHQRW\SHKHULWDELOLW\KPJHQRW\SLFFRUUHODWLRQVEHWZHHQKDUYHVWVUJKLQGLYLGXDOUHSHDWDELOLW\UDQGDFFXUDF\$FFIRUDJURQRPLFDQGQXWULWLRQDOWUDLWVRI%UDFKLDULDKXPLGLFRODJHQRW\SHV
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&ODVVLILFDWLRQ RI K\EULGV EDVHG RQ WKH VHOHFWLRQ LQGH[
7DEOH  VKRZHG  JHQRW\SHV VXSHULRU WR FY 7XOO\
$PRQJ WKHVH WKHUH DUH  DSRPLFWLF DQG  VH[XDO K\
EULGV 6H[XDO K\EULGVPD\ EH UHFRPELQHG LQ WKH UHFXU
UHQW VHOHFWLRQ SURJUDP ZKLOH DSRPLFWLF K\EULGV FDQ
DGYDQFH WR HYDOXDWLRQ WULDOVZLWK DQLPDOV EHLQJ FDQGL
GDWHV IRU UHOHDVH DV QHZFXOWLYDUV IRUZHVWHUQ%UD]LOLDQ
$PD]RQ

Table 2.  5DQNLQJRI%UDFKLDULDKXPLGLFRODK\EULGVDQGFY7XOO\EDVHGRQWKHVHOHFWLRQLQGH[REWDLQHGIURPSUHGLFWHGJHQRW\SLF
YDOXHVE\WKHPHWKRGRIEHVWOLQHDUXQELDVHGSUHGLFWLRQ
5DQN *HQRW\SH 5DQN *HQRW\SH 5DQN *HQRW\SH
 6  6  6
 6  6  $
 $  $  $
 $  6  $
 $  7XOO\$  6
6VH[XDOK\EULG$DSRPLFWLFK\EULG
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Conclusion
7KH YDULDELOLW\ DQG JHQHWLF VXSHULRULW\ DPRQJ WKH K\
EULGVDOORZVVHOHFWLRQRIDSRPLFWLFJHQRW\SHVIRUIXUWKHU
HYDOXDWLRQZLWKDQLPDOVZLWKWKHXOWLPDWHUHOHDVHRIQHZ
FXOWLYDUV DGDSWHG WR WKH HQYLURQPHQWDO FRQGLWLRQV RI
ZHVWHUQ%UD]LOLDQ$PD]RQ7KHVXSHULRUVH[XDOK\EULGV
LGHQWLILHGZLOO DOORZ UHFRPELQDWLRQ RI WKHVH JHQRW\SHV
HQDEOLQJ QHZ F\FOHV RI HYDOXDWLRQ DQG VHOHFWLRQ LQ WKH
EUHHGLQJ SURJUDP RI % KXPLGLFROD:KLOH WKH H[SHUL
PHQWDOSUHFLVLRQIRUVHOHFWLRQRIK\EULGV LVKLJKIRUDJ
URQRPLFWUDLWVSUHFLVLRQRIWKHQXWULWLRQDOWUDLWVLVPXFK
ORZHUDQGPXVWEHLPSURYHGLQRUGHUWRPLQLPL]HHQYL
URQPHQWDOLQIOXHQFHV
%UDFKLDULDKXPLGLFRODK\EULGVIRUZHVWHUQ%UD]LOLDQ$PD]RQ
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